In this paper we investigate a class of (d +1) dimensional cosmological models with a cosmological constant possessing an R d simply transitive symmetry group and show that it can be written in a form that manifests the effect of a permutation symmetry. We investigate the solution orbifold and calculate the probability of a certain number of dimensions that will expand or contract. We use this to calculate the probabilities up to dimension d 5.
INTRODUCTION
The effect of symmetries of differential equations on their solutions were first truly recognized by the Norwegian mathematician Sophus Lie more than hundred years ago. Lie made considerable progress on the effect of so-called transformation groups on the solutions of differential equations. A simple symmetry principle can yield many interesting properties of the solutions to the equations of motion for a physical system. In gauge theories the complete Lagrangian can be deduced by a requriement that it should be invariant under a certain symmetry. 2 In cosmology there have been many studies written for the so-called Bianchi universes. 3 Bianchi universes are spatially homogeneous cosmological models that can be classified according to Bianchi's classification of the 3-dimensional Lie algebras. They are numbered I − I X and are in general anisotropic.
The object of this paper is to investigate a certain family of spatially homogeneous cosmological models. We will investigate (d + 1) dimensional spacetimes with a simply transitive symmetry group R d . the metric for these models can be written
For d 3 this is called the Bianchi type I model. In this paper we will focus on another symmetry that these space-times possess. We note that the metric (1) is also invariant under the discrete symmetry group S d , the symmetric group, or the permutation group of d elements. The labeling of each coordinate x i , i 1, . . . , d is somewhat artificial and can be permuted to any other sequence, thus the mapping (x 1 , . . . ,
is any permutation of (1, . . . , i, . . . , d ) is a symmetry transformation. This will be the main observation of this paper.
Let us introduce the notion of a regular (
It is the generalization of an equilateral triangle to any dimension. We embed
and write n i to denote the position of the ith vertex relative to the center of mass frame. For simplicity, if we write n i as a column vector, we define a (
By regularity of j d − 1 , we get the following two relations
We can now state the theorem which we shall prove in the next section: 
where
